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Claims 

1. A type of receiving device characterized by the fact that it has the following parts: an /I* 
antenna device that contains an antenna element and a frequency mixer, a receiver that contains a 
local oscillator and a receiving signal demodulator, and a transmission line that transmits the 
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local oscillation frequency signal from said receiver to said antenna device and, at the same time, 
transmits the intermediate frequency signal from said antenna device to said receiver. 

2. The receiving device described in Claim 1 characterized by the fact that said receiver 
has a sign sv^itching means that switches a positive or negative DC voltage to said antenna 
device, and said antenna device is selectively activated corresponding to the sign of the positive 
or negative DC voltage. 

3. The receiving device described in Claim 1 characterized by the fact that said antenna 
element is a fold-back type dipole antenna, said frequency mixer is a balanced type frequency 
mixer, and one end of the output terminal of the local oscillation frequency signal is connected to 
the fold-back side neutral point of said fold-back type dipole antenna. 

4. The receiving device described in Claim 1 characterized by the fact that said 
transmission line is a single cable, and at the two ends of the cable, there are means for 
overlapping and separating the local oscillation frequency signal and intermediate frequency 
signal. 

Detailed explanation of the invention 

The present invention pertains to a type of receiving device. 

Figure 1 is a diagram illustrating the constitution of a conventional receiving system that 
makes use of an antenna booster conmionly used for receiving television signal. In this figure, 
(1) represents an antenna element; (2) represents an antenna booster; (3) represents a 
transmission cable; (4) represents a conventional television receiver. In this type of receiving 
system, antenna booster (2) is an intrinsic broad-band amplifier. Consequently, the signals 
outside the receiving frequency are also amplified with the same amplification, and the problems 
of cross modulation and mutual modulation in the television receiver take place more frequently 
than when no booster is used. This is undesirable. 

Figure 2 is a diagram illustrating the constitution of the receiving system proposed for 
overcoming this disadvantage. It differs from Figure 1 in that a variable frequency selecting 12 
circuit is set in front of the antenna booster. The input signal from antenna (5) enters frequency 
selecting circuit (7) controlled by a channel selecting signal from television receiver (6). More 
specifically, a channel selection information is provided as a DC voltage through resistor Rl, so 
that the capacitance of variable capacitance diode Dl varies, and the resonation frequency of the 
parallel resonator made of inductance LI and capacitor CI is changed. By inserting frequency 
selecting circuit (7) of this type, it is possible to avoid cross modulation and mutual modulation. 
A disadvantage of this system is that as a resonator with high Q is contained in the antenna 
device, it is difficult to maintain tracking with the image receiver portion correctly. In particular, 
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when the combination of the image receiver and the antenna device is changed, or one of them is 
serviced, tracking is entirely lost, and this is a major disadvantage. 

Figure 3 is a diagram illustrating an example of the prior art of the receiving system 
which has television tuner (8) incorporated in the antenna device as it is. Variable capacitance 
diodes D2, D3, D4 together with coils L2, L3, L4 form parallel resonator. (10) represents a 
high-frequency amplifier; (11) represents a mixer; and (12) represents a local oscillator. C2, C3, 
C4 represent capacitors for stopping DC; C5 represents a coupling capacitor; and coil L5 and 
capacitors C6, C7 form a resonator that resonates in the intermediate frequency band. In this 
system, television receiver (13) receives a prescribed frequency (intermediate frequency), and a 
DC voltage for tuning is transmitted through transmission cable (14) to tuner (8) incorporated in 
the antenna device. In this case, the antenna device and receiver (13) can be freely combined. 
However, as shown in Figure 3, the number of signals to be overlapped on the transmission cable 
becomes larger than that shown in Figure 2, and it is necessary to make use of a line or signal 
overlapping means for feeding an automatic frequency control voltage (hereinafter to be referred 
to as AFT voltage) applied on local oscillator (12) and an automatic gain control voltage 
(hereinafter to be referred to as AGC voltage) applied on high-frequency amplifier (10) in 
addition to the intermediate frequency output signal and the voltage for tuning. Because the AGC 
voltage is for forming a gain control loop, there is no problem even when there is certain control 
error. On the other hand, AFT voltage is for performing frequency control at a precision much 
higher than said AGC voltage. For example, when VHP television channel 12 is received, it is 
necessary to ensure the frequency of local oscillator (12) is within the pull-in frequency range ±1 
MHz (±0.4%) of the conventional AFT circuit with respect to local oscillation frequency of 276 
MHz. Suppression of variation in the oscillation frequency of local oscillator (12) of tuner (8) 
incorporated in the antenna device is a rather difficult job in consideration of the fact that the 
antenna device is usually set outdoors and it is subject to variation in temperatures and 
mechanical impacts. Also, the circuit and structure of the temperature compensating circuit, 
impact structure, etc. become complicated. This is undesirable. In particular, when the same 
structure is adopted for UHF band, it is necessary to maintain a stability of about ±1 MHz 
(±0.1%) with respect to 824 MHz for the highest channel. This is difficult to perform. 

Consequently, the purpose of this invention is to provide a type of receiving device with a 
high stability. 

j Figure 4 is a diagram illustrating the main constitution of the receiving device of this 
jVention. In this figure, (15) represents an antenna element; (16) represents a mixer; (17) 
ipresents an intermediate frequency amplifier; (18) represents a local oscillation frequency 
mplifier; (19) represents a cable for signal transmission; (20) represents a limiter amplifier; (21) 
[presents a television receiver. This constitution differs from that shown in Figure 3 in that the 
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input signal is directly applied on mixer (16), a local oscillator is contained in television receiver 
(21), and in antenna circuit (22) incorporated in the antenna device, there is local oscillation 
frequency amplifier (18) for amplifying the local oscillation frequency signal output from 
receiver (21). In this constitution, there is no variable frequency filter in the antenna device at all. 
Also, a local oscillator that is required to have a high stability is contained in receiver (21), and 
its output signal is amplified in antenna circuit (22). Consequently, it allows sufficiently stable 
operation, and it is easy to perform assembly and adjustment of the antenna device. Figure 5 is a 
detailed circuit diagram illustrating antenna circuit (22) in Figure 4. Terminals A-A' are 
connecting terminals of antenna element (15), and B-B' represent intermediate frequency signal 
output terminals. ^/^^^io^|, ^^^^^^c^^^ 

Capacitors C8-C1 1 and coils L6-L10 form a high-pass filter for stopping passage of the /3 
intermediate frequency component. Schottky diodes D5-D8 form a balanced type diode mixer. It 
has a good balance degree by means of a combination with the balance input terminal of 
differential type intermediate frequency ampUfier (23) and the balance output portion of 
differential type local oscillation frequency amplifier (24), and it can prevent leakage of the local 
oscillation frequency to the side of the antenna and the intermediate frequency amplifier. In 
particular, as shown in Figure 4, antenna element (15) is a fold-back type dipole antenna, and it 
has a function in removing the same-phase (unbalanced) signal leaked from the mixing portion. 
Consequently, there is no need to insert an unbalanced component removing circuit, such as a 
balun [balanced/unbalanced] transformer, and it is effective in preventing attenuation of the input 
signal. Coils L12-L14 and capacitors C12-C14 form a branching filter that separates the local 
oscillation frequency component and the intermediate frequency component from each other. 
LI 1 represents a choke coil, and it separates the DC or commercial AC power fed from the side 
of terminals B-B' from the aforementioned high-frequency signal component. Diode D9 prevents 
application of a voltage of the opposite sign when a DC power source is in use, and is acts as a 
rectifying diode when an AC power source is adopted. That is, it allows use of any of AC and 
DC power sources. Also, differential type local oscillation frequency amplifier (24) works both 
with a local oscillation frequency amplification function and a limiter function. Consequently, 
the circuit becomes simpler. Also, for the constitution shown in Figure 5, no variable frequency 
selecting circuit is used, and only a fixed-band filter with a low Q is used. Consequently, 
adjustment can be carried out easily, and a high stability is realized. Usually, in a direct mixing 
system of receiver without a high-frequency selector, the noise factor and the nonlinear distortion 
are problems. However, when mixer diodes with a sufficiently low conversion index are used as 
Schottky diodes D5-D8 shown in Figure 5, there is no insertion loss and transmission loss in the 
selector between them and antenna element (15), and along with this, it is possible to ensure the 
overall noise factor of 8 dB needed for the VHP band in practical application. In particular, the 
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overall noise factor of the receiving system containing antenna element (15) can be further 
improved by selecting a higher gain of the antenna device. For this type of receiving system, as 
antenna element (15) and circuit portion (22) are in combination, it is possible to create the 
design according to the overall noise factor. Because no narrow-band-pass filter is inserted in the 
input portion, nonlinear distortion may take place easily. Hov^ever, as explained above, by means 
of a combination of a balanced type mixer and a fold-back type dipole antenna element, radiation 
of the local oscillation frequency component can be reduced. Consequently, it is possible to 
select a high level of injection of the local oscillation frequency signal, nonlinear distortion is 
minimal, and a mixer diode for high-level operation can be used. 

For television receiver (21) shown in Figure 4, it is necessary to adopt a constitution such 
that an intermediate frequency at a constant frequency is received, and a prescribed local 
oscillation frequency signal corresponding to the tuning operation is output to the antenna 
device. Figure 6 is a block diagram illustrating the television receiver with a constitution for the 
aforementioned purpose. As shown in this figure, antenna input terminal F with output terminals 
B-B' connected to it is connected to branching filter (25). The output terminal of the intermediate 
frequency signal component is connected to intermediate frequency amplifier (26); the 
separation input terminal of the local oscillation frequency signal is connected to local oscillator 
(27); and the DC or conmiercial power frequency separation input terminal is connected to 
insulating transformer Tl. When a DC power is supplied, diode DIO is used. H represents the 
conmiercial power source input terminal; SWl represents a power source switch; VRl represents 
a resistor for changing the tuning voltage when an electronic tuning circuit is used. (28) 
represents a power source circuit of the receiver; terminal G is an intermediate frequency signal 
amplified output terminal. The constitution after terminal G is the same as that after the 
intermediate frequency amplifier stage of a conventional television receiver, such as detector, 
video amplifier, etc. used in said conventional receiver, they are not shown in the figure. The 
constitution of branching filter (25) is the same as that shown in Figure 5. The remaining portion 
differs from the circuit of the conventional receiver only in that the high-frequency amplifier and 
frequency conversion unit of the tuner are omitted in this case. Consequently, they will not be 
explained in detail. 

In the above, explanation has been made on the VHF band receiving system. For the 
UHF band, too, the same constitution can be used for receiving. However, in this case, the 
transmission loss of the coaxial cable for signal transmission that connects the antenna device 
and receiver is higher than that of the VHF band. Consequently, when it is used in the UHF 
band, it is necessary to increase the output level of the local oscillation frequency signal /4 
corresponding to said difference in the transmission loss. 
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Figure 7 is a diagram illustrating the UHFA^HF receiver in which this invention is 
adopted. As shown in this figure, (29) represents a VHF antenna; (30) represents a UHF antenna; 
(31) and (32) represent VHF and UHF band-pass filters, respectively; (33) represents a 
UHFA^HF branching filter; (34) represents a mixer; (35) represents an intermediate frequency 
amplifier; (36) represents a branching filter of the intermediate frequency and the local 
oscillation frequency; (37) represents a UHF/VHF branching filter; (38) represents a UHF local 
oscillation frequency amplifier; (39) represents a VHF local oscillation frequency amplifier; (40) 
represents a UHFA^HF branching filter. For UHF and VHF band reception, there are circuit 
portions dedicated to them, respectively. Switching of said circuit portions is performed by 
switching the sign of the DC power overlapped on transmission cable (41) from the receiver to 
be explained later. That is, switching diodes Dll and D12 that are inserted to short-circuit 
antenna elements (29), (30) are turned ON/OFF in a differential way by means of the sign of the 
DC voltage appHed on terminals J and K. Choke coils LI 5 - LI 8 are inserted for inhibiting 
high-frequency signal. Also, for the local oscillation frequency amplifier, by means of diodes 
D17 - D20, the power source fed to UHF local oscillation amplifier (38) and VHF local 
oscillation amplifier (80) has the sign switched corresponding to the sign of the DC voltage fed 
from terminals J and K. Because intermediate frequency amplifier (35) should operate 
independent of the sign of the DC voltage applied on terminals J, K, DC voltage of the same sign 
is always applied by means of a bridge circuit composed of diodes D13 - D16. Choke coils L19 
and L20 are inserted for stopping the high-frequency signal and intermediate frequency signals. 
CI 5 represents a bypass capacitor. 

Figure 8 is a circuit diagram illustrating the main portion of the television receiver for 
controlling the antenna device shown in Figure 7. Terminals M and N are terminals connected to 
terminals J and K shown in Figure 7; terminals P and S represent intermediate frequency signal 
amplification output terminals. Said terminals P and S are connected to the circuit after the video 
detecting section used in the conventional television receiver. Terminals M and N are different 
from the input terminals of the conventional television receiver. However, in the prior art, 
because the VHF tuner has terminals for applying the intermediate frequency output of the UHF 
tuner on the mixer portion of the VHF tuner, these terminals are led out as external terminals in 
parallel, and the power supply and the local oscillation outputs from the various tuners are 
overlapped, so that operation as a conventional television receiver is not hampered. In Figure 8, 
(42) represents a branching filter for separating the intermediate frequency and the local 
oscillation frequency; (43) represents an intermediate frequency amplifier; (44) represents a 
VHFAJHF branching filter; (45) represents a VHF local oscillator, and (46) represents a UHF 
local oscillator. For these local oscillators, the frequency is made to change by means of tuning 
variable resistors VR2 and VR3. In this portion, when a mechanical switch or tuner is used, the 
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frequency is changed by means of the mechanical switch. L21 and L22 represent choke coils for 

stopping the high-frequency signal and intermediate frequency signal. Diodes D21-D24 are 

power source diodes that turn local oscillation frequency amplifiers (45), (46) ON/OFF in 

differential operation corresponding to the sign of the DC voltage switched with UHFA^HF 

switch SW2. W represents a plug for input of the commercial frequency power source; SW3 

represents a power source switch; T2 represents a power source transformer; D25 represents a 

diode for power source rectifying; and resistor R7 and capacitors C16 and C17 form a 

smoothening circuit. In the following, the operation will be explained with reference to Figures 7 

and 8. Now, suppose power source sign switch SW2 is turned to the right side, a positive voltage 

is applied on diodes D21 and D23, and a negative voltage is applied on diodes D22 and D24. 

Consequently, diodes D21 and D22 become ON, and a power supply is fed to UHF local 

oscillator (46). On the other hand, as diodes D23 and D24 are OFF, VHF local oscillator (45) is 

not in operation. Also, said positive voltage is applied through choke coil L21 on terminal N, and 

said negative voltage is applied through choke coil L22 on terminal M. Because terminal N is 

connected to terminal K shown in Figure 7, and terminal M is connected to terminal J in Figure 

7, a positive voltage is applied on diodes D17, D19 shown in Figure 7, a negative voltage is 

applied on diodes D18, D20, power is fed to UHF local oscillation frequency amplifier (38) to 

turn it ON, while no power is fed to VHF local oscillation frequency amplifier (39) so that it is 

OFF. Also, said switching voltage is fed to switching diodes Dl 1, D12 set in antenna elements 

(29), (30), so that Dl 1 is ON and D12 is OFF in this constitution. This is to ensure that VHF 15 

antenna element (29) is short-circuited during UHF band operation. In the above, explanation has 

been made on the operation when switch SW2 shown in Figure 8 is turned to the right side. 

When the switch is turned to the left side, as the sign of the power source is inverted, as shown in 

Figure 8, diodes D23, D24 become ON, and VHP local oscillator (45) works. As shown in 

Figure 7, diodes D19, D20, D12 are turned ON, and VHF local oscillation frequency amplifier 

(39) operates, and UHF antenna element (30) is short-circuited. In this way, the purpose of 

switching of bands is realized. Also, as shown in Figure 7, when said switching voltage is 

applied on diodes D13, D14, D15, D16, a voltage of a prescribed sign is applied on the two ends 

of capacitor C15 independent of the sign of the switching voltage. For this purpose, diodes D13, 

D14, D15, D16 form a full-wave rectifier, and intermediate frequency amplifier (35) operates as 

power is fed to it all the time independent of the band switching operation. As can be seen from 

the aforementioned constitution, for the characteristic portion shown in Figure 8, because band 

switching of UHF and VHF is not carried out with the high-frequency circuit, instead, it is 

carried out by means of power source polarity switching, there is no insertion loss of the 

high-frequency switch, and wiring can be laid out in a rational way. In particular, it is enough to 

set a pair of coaxial cables between terminals J, K shown in Figure 7 and terminals M, N shown 
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in Figure 8. Consequently, when the antenna device is set, the procedure is as simple as that for 
an antenna device made of the conventional antenna elements alone. This is a prominent feature 
of this invention. 

In the constitutional example explained above, the number of signal transmission cables 
is small, and the combination of the receiver and antenna device can be made at will. 
Consequently, no variable frequency tuning circuit is inserted into the antenna device. However, 
when there is significant interference in reception, it is necessary to set a variable frequency 
tuning circuit in the antenna device. In the example shown in Figure 9, a variable frequency 
tuning circuit composed of varicap diodes D26, D27, D28 and coils L23, L24, L29, and 
capacitors C18, C19, C28 is used. In this example, (47) represents an antenna element; (48) 
represents a high-frequency amplifier; (49) represents a mixing and intermediate frequency 
amplifier; and (50) represents a local oscillation frequency amplifier. Coils L26, L27, L28 and 
capacitors C22, C23, C24 form a branching filter; and L30 represents a choke coil. Diode D29 
represents a power source rectifying diode, and resistor Rll and capacitors C27, C28 form a 
smoothing circuit. (51) represents a cable for signal and power transmission, and it is connected 
to television receiver (52). Coil L25 and capacitors C20, C21 are fixed tuned to the intermediate 
frequency. 

In the example shown in Figure 8, the characteristic features include that high-frequency 
amplifier (48) is set and that a variable narrow-band tuning is carried out. As explained in the 
above, however, tracking is a problem. Consequently, it is necessary to have a value of Q as 
small as possible for each tuning circuit. 

In the application examples explained in the above, a local oscillator is contained in a 
receiver separated from the antenna device. This is the characteristic feature of this invention. 
This invention mainly has the effect that it has a high stability against temperature and impact on 
the local oscillator. Consequently, the reliability is high in the tuning operation. In addition, in 
the example shown in Figure 7, it is possible to combine receiver and antenna individually. Also, 
as the initial stage portion of the receiver is incorporated directly in the antenna device, it is 
possible to prevent decrease in the sensitivity due to transmission loss. 

In the application example, a balanced type diode mixer is used as an example of the 
mixer portion. However, one may also adopt a double balanced type diode mixer to form a 
circuit with an even better balance degree. Figure 10 is a diagram illustrating an example of the 
constitution of the main portion of this circuit. In this figure, (53) represents an antenna element; 
diodes D30-D33 are mixing diodes; both transformers T3 and T4 are transmission line type 
balanced/unbalanced conversion transformer; terminals W and X are intermediate frequency 
component output terminals; and terminals Y and Z are local oscillation frequency signal 
amplification input terminals. In this example, the fold-back middle point of antenna element 
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(53) is used as the balanced middle point with respect to the antenna element, and 
balanced/unbalanced conversion transformers T3, T4 are used to improve the balance degree of 
the intermediate frequency amplifier and the local oscillation frequency amplifier as viewed from 
the mixer side. 

As explained in the above, for the receiving device of this invention, a local oscillator is 
contained in the receiver. Consequently, a high stability of reception is realized. 

Brief description of the figures /6 

Figures 1-3 are diagrams illustrating the constitution of the prior art. Figure 4 is a 
diagram illustrating an application example of the receiving device of this invention. Figures 5 
and 6 are circuit diagrams illustrating the main portions. Figures 7 and 8 are circuit diagrams 
illustrating the main portions of another application example. Figure 9 is a circuit diagram 
illustrating yet another application example. Figure 10 is a circuit diagram illustrating yet another 
application example. 

1 5 Antenna element 

16 Mixer 

19 Cable for signal transmission 

21 Television receiver 
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